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each the pixel electrode, a voltage on the pixel electrode can 
be constant Therefore, image quality can be improved 
. What is claimed is: 

I* A liquid crystal display device comprising: 
^?£y^ first and second substrates each having an insulating 
rr surface; 

at least one pixel electrode arranged on the first substrate 

at aViatrix form; 
an oppqsite electrode arranged on the second substrate; 
a liquid Vrystal disposed between the first and second 

substrates; and 
at least onenigital memory circuit which is constructed by 
thin film transistors, wherein the digital memory circuit 
is connected with the pixel electrode and stores a binary 
information;) 

wherein a voltafee is directly applied to said pixel elec- 
trode through said digital memory circuit based on said 
binary informaq 

wherein said liqui(r\crystal display device includes a time 
gradation displayXdevice. 

2. The device of claim 1 wherein a voltage having an 
amplitude equivalent tcXthat of the voltage stored in the 
digital memory circuit is supplied to the opposite electrode, 

3. The device of claim\ 1 wherein the number of pixel 
electrodes equals to the number of the digital memory 
circuit 

4. The device of claim 1 wherein the liquid crystal display 
device includes a digital graoation display device. 

5. The device of claim 1 wnerein the voltage includes one 
of a high voltage and a low voltage. 

6. An active matrix display device having an electro- 
optical modulating layer disposed between a pair of 
substrate, said active matrix display device comprising: 

a plurality of column lines and a plurality of row lines 
supported by one of the 1 substrates and defining a 
plurality of pixels in a matrix form; 

a plurality of pixel electrodes tformed in said plurality of 
pixels and supported by said one of said substrates; 

a thin film transistor disposed in each of said pixels and 
electrically connected to one\of said column lines and 
one of said row lines; 

a memory circuit disposed in each of said pixels and 
electrically connected to said thin film transistor, 
wherein said memory circuit \stores an information 
output by said thin film transistor; and 

at least two- signal lines electrically connected to said 
memory circuit and the corresponding pixel electrode, 

wherein different voltages are applied to said pixel elec- 
trode through said at least two signal lines based on the 
information stored by the corresponding memory cir- 
cuit 

7. The active matrix display device of claim 6 further 
comprising an opposite electrode on the other of said 
substrates, .__■«..._. 

wherein an AC voltage having an amplitude equivalent to 
that of the voltages output of the memory circuit is 
supplied to the opposite electrode. 

8. The active matrix display device of claim 6 wherein the 
number of pixel ^electrodes equals to the number of the 
memory circuit \ 

9. The active matrix display device of claim 6 wherein the 
active matrix display device includes a digital gradation 
display device. 

10. The active matrix display device of claim 6 wherein, 
the active matrix display device includes a time gradation 1 
display device. 



* 



10 



15 



6 

11. The active matrix display device of claim 6 wherein 
the different voltages include a high voltage and a low 
voltage. 

1^. An active matrix display device having an electro- 
optical modulating layer disposed between a pair of 
substrate, said active matrix display device comprising: 
a plurality of column lines and a plurality of row lines 
lorted by one of the substrates and defining a 
plurality of pixels in a matrix form; — — 
a plurality of pixel electrodes formed in said plurality of 

pixels ahd supported by said one of said substrates; 
a first thin film transistor disposed in each of said pixels 
and electrically connected to one of said column lines 
and one ofWd row lines; 
a memory drctuit disposed in each of said pixels and 
electrically connected to said first thin film transistor, 
wherein said\ memory circuit stores an information 
output by saidWst thin film transistor; and 
20 at least two signal lines electrically connected to said 
memory circuit and the corresponding pixel electrode, 
wherein different voltages are applied to said pixel elec- 
trode through said at least two signal lines based on the 
information storec\ by the^ corresponding memory 
25 circuit and 

wherein said memory tircuit comprises at least second 

and third thin film transistors, 
one of source or drain of the second thin film transistor 
being connected with ftne of said signal lines, a gate 
30 electrode of the third thin film transistor, and one of 
source or drain of the first thin film transistor, 
the other of source or drain of the second transistor being 
connected with the other of said signal lines and one of 
source or drain of the third thin film transistor, and 
a gate electrode of the second thin film transistor being 
connected with the other W source or drain of the 
_ third thin film transistor, ode of said signal lines, and 
said electro-optical modulating layer. 

13. The active matrix display device of claim 12 wherein 
a voltage supplied to the the electrojpptical modulating layer 
is substantially zero on time avera 

14. The active matrix display device of claim 12 wherein 
the number of pixel electrodes equals to the number of the 
memory circuit \ 

45 Hl5. The active matrix display device of claim 12 wherein 
the active matrix display device includes a digital gradation 
display devicer^l 

£^ 16. The active matrix display device of claim 12 wherein 
the active matrix display device includes a time gradation 
50 display device.^/ 

17. The active matrix display device of claim 12 wherein 
the different voltages include a high voltage and a low 
voltage. 

1&. An active matrix display device having an electro- 
55 dpticahsmodulating layer disposed between a pair of 
substrate/Vsaid active matrix display device comprising: 
a pluraliQ^of column lines and a plurality of row lines 
supportetkby one of the substrates and defining a 
^ plurality orpixels in a matrix form; 

a plurality of pufcel electrodes formed in said plurality of 

pixels and supported by said one of said substrates; 
a first thin film transistor disposed in each of said pixels 
and electrically connected to one of said column lines 
65 and one of said row lihes; 

a memory circuit disposecNin each of said pixels and 
electrically connected to said first thin film transistor, 
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^herein said memory circuit stores an information 
put by said first thin film transistor; and 
at least two signal lines electrically connected to said 
memory circuit and the corresponding pixel electrode, 
wherein afferent voltages are applied to said pixel elec- 
trode through said at least two signal lines based on the 
: Mormatioh^stored by the corresponding memory 
circuit, and 

wherein said menfcory circuit comprises at least two 
invertors, said invbrtors comprising at least two thin 
film transistors and vyng connected with said signal 
lines. 

19. The active matrix displaV device of claim 18 wherein 
the number of pixel electrodes equals to the number of the 
memory circuit 

20. The active matrix display device of claim 18 wherein 
the active matrix display device includes a digital gradation 
display device. 

21. The active matrix display device of claim 18 wherein 
the active matrix display device includes a time gradation 
display device. 

2Z The active matrix display device of claim 18 wherein 
the different voltages include a high voltage and a low 
voltage. 

23. The active matrix display device of claim 18 further 
comprising an opposite electrode on the other of said 
substrates, 

wherein an AC voltage having an amplitude equivalent to 
that of the voltages output of the memory circuit is 
supplied to the opposite electrode. 
. An active Vnatrix display device having an electro- 
_ r itical modulating layer disposed between a pair of 
' \& / substrate, said actifc matrix display device comprising: 
( a plurality of column lines and a plurality of row lines 
supported by one of the substrates and defining a 
plurality of pixels in a matrix form; 
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a plurality of pixel electrodes formed in said plurality of 

pixels and supported by said one of said substrates; 
first tnln film transistor disposed in each of said pixels and 
electrically connected to one of said column lines and 
one of Said row lines; 
a memory circuit disposed in each of said pixels and 
electrically connected to said first thin film transistor, 
wherein said memory circuit stores an information 
10 output by said firsKtfiin film transistor, and 

at least two signal Imesv electrically connected to said 
memory circuit and the corresponding pixel electrode, 
wherein different voltages are applied to said pixel elec- 
15 trode through said at least twx> signal lines based on the 
information stored by the Corresponding memory 
circuit, and 

wherein said memory circuit comprises at least two thin 
film transistors, having a same conductivity type. 
20 25. The active matrix display device of claim 24 wherein 
a voltage supplied to the electro-optical modulating layer is 
substantially zero on time average. 

26. TheNactive matrix display device of claim 24 wherein 
the numberW pixel electrodes equals to the number of the 
memory tircajt 

27. The active matrix display device of claim 24 wherein 
the active matrix display device includes a digital gradation 
display device. 

jqO-28. The active matrix display device of claim 24 wherein 
the active matrix display device includes a time gradation 
display device^J 

29. The active matrix display device of claim 24 wherein 
the different voltages include a high voltage and a low 

35 voltage. 
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^ 30. A method of operating an active matrix display device comprising the 
steps 

storing a data in a memory circuit provided at one pixel: and 
, supplying a voltage to a pixel electrode of said pixel in accordance 
with the dat^>stored in said memory circuit. 

Wherein said memory circuit comprises at least first and second 
inverters, each invbrter comprising one p-channel type thin film transistor and one 
n-channel type thin fftm^ransistor formed over a substrate .^ J 

|^31. The method According to claim 30 wherein an output terminal of said 
memory circuit is connected to said pixel electrode. ^1 

jj32. A method of operating an active matrix display device comprising the 
steps of: 

supplying a data throii^h a switching thin film transistor provided at 
one pixel to a memory circuit: v 

storing said data in a memory circuit provided at said pixel: 

su pplying a voltage to a pteel electrode of said pixel in accordance 
with the data stored in said memory circuit, 

wherein said memory circuit comprises at least first and second 
inverters, each inverter comprising one p-chasnjiel type thin film transistor and one 



n-channel type thin film transistor formed ove^a substrate. 

jj33- The method according to claim 32 Wherein an output terminal of said 
memory circuit is connected to said pixel electrodte/ ^\ 

{ j34. A method of operating an active matrix display device comprising the 
steps of: 

storing a data in a memory circuit provided at one pixel: and 
supplying a voltage to a pixel electrode ofysaid pixel in accordance 
with the data stored in said memory circuit. 

wherein said memory circuit comprises at least first and second 
inverters, each inverter comprising one p-channel type thin fflm transistor and one 
n-channel type thin film transistor formed over a substrate, andwherein a power 
source voltage of said memory circuit is an alternating voltage.~ ] 

^35. The method according to claim 34 wherein an output terminal of said 
memory circuit is connected to said pixel electrodeT j ^ 

|[^36. A method of operating an active matrix display device conyrising the 
steps of: 
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^upplving a data through a switching thin film transistor provided at 
one pixel to a pemorv circuit: 

st oring said data in a memory circuit provided at said pixel: 

su pplying a voltage to a pixel electrode of said pixel in accordance 
with the data stored in said memory circuit. 

wherein said memory circuit comprises at least first and second 
inverters, each inverter comprising one p-channel type thin film transistor and one 
n-channel type thin film transistor formed over a substrate, and wherein a power 
source voltage of said memory circuit is an alternating voltage.^ J 

method df operating an active matrix display device comprising the 

steps of: V 

storing a dataxin a memory circuit provided at one pixel: and 
su pplying one of high and low voltages to a pixel electrode of said 

pixel in accordance with the tfata stored in said memory circuit. 

wherein said memory circuit comprises at least first and second 

inverters, each inverter comprising one p-channel type thin film transistor and one 

n-channel type thin film transistoK formed over a substrateT ^J 

^J38. The method according \o claim 37 wherein an output terminal of said 
memory circuit is connected to said pixel electrode. ~1 

I 39,. An active matrix display d&vice comprising: 
a substrate having an insulating surface: 

at least one signal line and at loast one scanning line extending across 
said signal line over said substrate wherein a pixel is defined by said signal line and 
said scanning line: \ 

a switching element disposed at an intersection of said signal line and 
said scanning line: ^ 

a memory circuit electronically connected to said switching element: 

and 

a pixel electrode disposed in said pixel. \ 

wherein said memory circuit comprises\at least first and second 
inverters, each inverter comprising one p-channel type thlji film transistor and one 
n-channel type thin film transistor formed over a substrate,J 3 

[^40. An active matrix display device according to claim 39 wherein an 
output terminal of said memory circuit is connected to said pix& electrodeT j 

j^41. An active matrix display device according to claim 39 wherein said 
display device is a liquid crystal device.^ / 



^42. v The method according to claim 30 wherein said display device is a 
liquid crystal "device.^/ 

^ 43. Thk method according to claim 32 wherein said display device is a 
liaujd_cj^sialdevi5^ 



^44. The method according to claim 34 wherein said display device is a 
liquid crystal device^ 

^45. The method according to claim 36 wherein said display device is a~ 
liquid crystal device!^ " 

^ 46. The method according ts > claim 37 wherein said display device is a 
liquid crystal device. 



